 The study of the stability of the filling speed, the filling system based on auto triangular arm, is the key to squeeze casting. In this paper, the combination of the inner gate and the runner is analyzed by the analysis of different schemes. Study on the filling velocity field of metal liquid. The variance of the flow velocity of the inner gate, and choose the best combination. Study on the filling speed, and the cavity size is changing, thus, different cross section will correspond to different optimal filling speed. The results show that the filling rule.
INTRODUCTION
Squeeze casting is a kind of metal forming process, which is between casting and die forging [1] . The last century introduced into China, relatively slow development in China [2] . But in foreign countries have more widely used, especially in some field which is strict quality requirements for parts, based on its process advantages [3, 5] . So it is necessary to do research and promotion of squeeze casting.
Filling stage plays a key role in the casting molding, in order to promote the casting quality, We usually need to analysis the filling [6] . There are lots of defects, Shrinkage porosity and trapped gas, appearing when the mold is in bad filling quality [7] . Squeeze casting speed stability for filling has a great impact on the quality of castings [8] . There is no consideration for the other factors which is influence for squeeze casting. Currently, research on filling speed stability should be focused on. Therefore, in this paper numerical simulation is used to analysis the squeeze casting process based on auto triangular arm. 
CASTING SYSTEM ANALYSIS

Filling Theory
As the filling speed was fast, it was hard to control the speed of gating, so there will be turbulent filling exist, and it is not reliable to exist laminar filling alone [9] . In order to ensure the quality and production efficiency of production parts, a more reliable choice is made in reality. Therefore it is necessary to analysis the filling model.
The turbulence theory in simulation usually adopts − ε model. This equation is established on the energy and the dissipation rate ε[10]. As shown below.
Among them, t for time; ρ for density; ， distinguish for i，j direction coordinate;
for i direction velocity of flow; μ for dynamic viscosity of fluid; for viscosity coefficient;
and respectively for the turbulent kinetic energy of and the dissipation rate of Prandtl number. The formula can be obtained by calculation as follow.
Critical Reynolds number was obtained by calculation, which is treat as the judge of turbulent state.
Scheme Design
In this paper, we shall first briefly introduce fuzzy sets and related concepts. Three different gating systems are designed, which are focused on gate and runner. The effects of gate and runner on the stability of the filling type were studied in the same process parameters. Gate and runner's cross section areas are as table 1. The process parameters are as table 2. The filling speed of the unified set to 80 mm/s. the punch diameter is 120 mm, so after calculation, we can get the gate velocity as table 3. Through comparative analysis, research in different scenarios of filling metal solution
Simulation Analysis
The velocity field distribution of the metal solution when it reaches the runner is shown in Figure 1 . The variance of the scheme is shown in Table 4 . Under different conditions, the flow velocity of the gate is obviously different. By calculating the standard deviation of the gate flow velocity in different schemes, we can see that the value of scheme two is small, it can be showed scheme two's filling is more stability.
In summary, the increase in size of the gate and the runner can both improve the uniformity of the filling velocity. But, the influence of gate size on the filling part is more significant. So we will take scheme two as the basic of the research.
ANALYSIS OF FILLING VELOCITY The Design Scheme of the Filling Velocity
Through the above analysis, select the best gating system to do next research about filling velocity. Design different charging speed to study the effect of filling velocity on the stability of filling type. The best filling speed is different when the different parts are filled. Under the same part, with the change of section area, the theory of filling speed is also to be changed. Therefore, based on the research of the vehicle triangular arm, three different types of charging speed are designed.
In order to facilitate the research problem, the same time spend in the process, so the velocity design as follow.
Scheme 1: v = 80 (0 < t) Scheme 2: v = 40t (0 < t) Scheme 3: v = { 62.5t (0 < t ≪ 1.6s) 100 (1.6 < < 4) Scheme 4: v = 40 (0 < t)
RESULTS ANALYSIS AND DISCUSSION
The filling time distribution of each scheme is shown in Figure 4 below. In order to make the research more explicit, the method of shortening time distribution is adopted. Adjust the time distribution image to display the distribution of the defects only. Scheme one, using the uniform filling, produce trapped gas defects in the upper left of the model. Due to the different filling time, there is no sequence charge. Schemes two adopt uniform acceleration method. In the left upper part of the filling sequence was improved, but there is still a certain volume of trapped gas. Can not be ignored in the right bottom of the model is also not the case of the filling type, the existence of trapped gas. Third kinds of schemes are used to speed up the model, and the model quality is improved obviously. Meanwhile, there is no loss too much for filling efficiency. Scheme four is better than other schemes for the quality of the obtained, but its filling efficiency is low. This shows the lower speed, can effectively improve the quality of the casting To sum up, the stability of the charging speed is effectively increased by using the method of increasing the speed at first.
Filling Type Rule Analysis
The cross section of the model is not constant, and the change is not regular. So it has an effect on the research. The change of the filling velocity in different sections is studied by means of selecting the characteristic points of different sections. In view of the complexity of the model, it is only for the local model. The left half part of the model is selected and the feature points are selected. The feature points are the same as the distance in the vertical direction, and the distance of the feature points in the upper arm is the same. As shown in Figure 5 . The velocity curves of the characteristic points are obtained by simulation, shown as figure 6. The feature points are divided into three groups according to the different regions. C1 point of the metal liquid at the entrance of the arm has a larger cross-sectional area. C2 point of the metal liquid is at the same arm with shrink mouth position. C3 point is at the exit of the metal liquid. C4 selects the metal liquid inlet on the other arm, and the cross section area is small. C5 selects the middle point on the same arm. C6 was selected in the arms of the metal liquid outlet.
Observation of the characteristic point velocity curve, C1 to C2 point of time is shorter than that of C2 to C3. At the same time in the C2 point of the production rate, the other arm of the control point C4 has metal liquid flow. It shows that the metal liquid in the flow through the mouth of a large filling resistance, metal liquid flow to the smaller resistance. When go through the point of C6, the C3 point does not have the speed, which shows that the metal liquid has a higher speed in the lower section of the filling cross section. The link arm of the filling time can be seen from the picture, left arm's filling is later than the right arm's filling. At this time, the right arm filling velocity increase, leading to the characteristic points on the horizontal wall from the C7 to the C9 on the order of filling.
SUMMARY
The basic questions posed above are then discussed and conclusions are down.
(1) The stability of the filling speed can be improved by using the large size of the inner gate and the runner with the large size of the inner gate and the runner. At the same time, the inner gate with the casting has direct contact, which has more influence on the stability of the speed.
(2) The use of appropriate filling speed has a great impact on the quality of the casting. In the filling velocity, to speed up after the uniform filling, metal solution to the gate, keep uniform filling, the filling and stability are the most favorable, the filling time is more uniform. There are differences in the filling velocity of different wall thickness in the casting, which can be helpful to the stability of the region with different wall thickness.
(3) The metal liquid filling type usually wants to flow to the larger of the cross section, the height difference of the mold and the gravity of the metal liquid, resulting in the filling of the mold filling.
